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PREFACE 
The Resource Management Act (1991) states that Regional Councils must conduct benefit-
cost studies into any policy designed to achieve integrated management of the natural and 
physical resources of the region. The formulation of such policies is a statutory requirement 
of Regional Councils under the Act. 
In this study the authors have investigated the economic implications for farmers in the area 
of changes in the availability of irrigation water from the Ashburton River. This report 
comprises part of a suite of reports commissioned by the Canterbury Regional Council in 
order to facilitate the drafting of the Ashburton Catchment Management Plan. The 
implications of changes in water allocation in terms of regional agricultural output and in 
terms of individual farm productivity, profitability and viability have been examined. An 
innovative approach to the issue of between season variability has been employed in the 
survey and analysis. 
This study has addressed only the market implications of a resource management plan. It 
is also possible to determine the economic value of the non-market implications of such 
plans. Non-market effects may include changes to recreational or scenic values of an area. 
The estimation of both market and non-market implications of a resource use change permits 
a more valid assessment of the net effects of the change on the sector of society which is 
affected. 
The AERU has a continuing interest in the economic evaluation of research projects and has 
been involved in both market and non-market evaluations. Published reports dealing with 
these subjects include Research Reports No 159 (The Economics of Irrigation Development 
of the Amuri Plains Irrigation Scheme) and No 203 (An Economic Evaluation of the Benefits 
of Research into Clematis vitalba). There are several unpublished, and yet-to-be-published 
reports. 
(v) 
A C Zwart 
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SUMMARY 
The Ashburton River Management Plan expired in 1990. The Canterbury Regional Council, 
under the statutory requirements of the Resource Management Act (1991), is responsible for 
the drafting of a new Ashburton Catchment Management Plan. The Act requires that the 
costs and benefits of resource management plans are identified as part of the planning 
process. A component of the suite of studies commissioned by the Regional Council was an 
estimation of the impact on farm and community economies of changing the availability of 
the Ashburton River for irrigation. 
In total 53 farmers use the Ashburton River, its tributaries and groundwater sources which 
are affected by restrictions placed on abstraction fromthe river, as their primary source of 
irrigation water. These include irrigators in the Greenstreet Scheme and private irrigators. 
In addition, a further 349 farmers are contracted to the three irrigation schemes which 
irrigate from the Rangitata Diversion Race. The Rangitata Diversion Race (RDR) takes, on 
average, 10 percent of its water from the Ashburton River. 
The study comprised two parts. The first involved the conduct of a postal survey of 
approximately 200 farmers to establish existing landuses and irrigation practices. From the 
responses to this survey, the landuse for the entire area affected by restrictions on the 
Ashburton River was calculated. 
Secondly, a detailed personal interview survey of thirty farmers was undertaken to estimate 
the extent of changes in farm production and profitability which would accompany changes 
in water availability. The percentage changes estimated on the basis of responses to the 
personal interview survey were applied to total crop areas and stock numbers to derive 
changes in total productivity. 
The probabilities of differing levels of water restriction were calculated on the basis of the 
available hydrological data. These probabilities were used as a means of explaining the 
impacts of individual water allocation rules to farmer participants. They were also used in 
the analysis to weight the estimates obtained under the defined water restriction scenarios, 
in order to calculate production and profitability parameters which incorporated between 
season variability, for each allocation z:ule. 
Results of the study showed that farmers from the Greenstreet Scheme and private irrigators 
have suffered a significant degree of water restriction under the Ashburton River 
Management Plan (1983). That plan has, however, had relatively little impact on the 
irrigators from the RDR. In total it is estimated that farms using irrigation from the 
Ashburton River generate $79.2 million dollars of agricultural output at the farmgate in 
1991192 prices. When general regional multipliers are applied this translates to $387 million 
dollars of regional output. The average net farm profit of Greenstreet and private irrigators 
surveyed was $49500 while RDR farms reported an average net farm profit of $74000 in 
1991192 prices. 
If the proposed 1991 plan were implemented, mean levels of net farm profit have been 
estimated to decline by almost 70 percent on Ashburton properties and by 23 percent on RDR 
properties. The analysis suggests that at least 50 percent of Greenstreet and private 
properties would not be viable under this plan. The gross value of production at the farm 
(ix) 
gate would decline by approximately $6.2 million if this plan were to be imposed. 
If fanners were to receive, without restriction, the water allocated to them by existing water 
rights, net farm profit would increase by $36000 on average for Greenstreet and private 
irrigators, and by $3200 for RDR irrigators. Output from the irrigation area would increase 
by $2.2 million and regional output by $10.1 million. 
The greatest impact of changes in the management plan will be borne by farmers from the 
Greenstreet Scheme and by private irrigators. The impacts on these properties from 
reductions in water availability will be extreme. 
(x) 
CHAPTER ONE 
INTRODUCTION 
1.1 The Ashburton River Management Plan 
In 1983 the South Canterbury Catchment and Regional Water Board prepared and 
implemented a water management plan for the Ashburton River. 'This plan defined a 
management policy for the planned development and conservation of the water resources of 
the river, its tributaries and the groundwater reserves bordering on these. The preparation 
of the plan was undertaken in fulfilment of the Board's responsibilities under the Water and 
Soil Conservation Act (1967). 
The plan had a number of objectives which included: 
1. to set minimum flows for the Ashburton River at Ashburton. 
2. to preserve where possible the natural flow pattern and quality of the river and its 
tributaries. 
3. to establish priorities for utilisation of the available water resources. 
4. to specify how the available water resources are to be allocated between in-stream 
(fisheries, wildlife and recreation) and out-of-stream (stockwater, municipal water 
supplies, irrigation and industrial) uses, and 
5. to affinn Board policy with regard to: 
(a) applications for water rights to abstract water (including groundwater) for 
irrigation use. 
(b) the exercising of water restrictions during times of low flow in the river 
system. 
(c) the metering, policing and controlling of abstractions from, and industrial and 
municipal discharges to, the river system. 
(d) future management of the resource. 
Source: Scarf (1983) 
The 1983 plan was not a statutory plan but was, rather, an organisational policy drafted by 
Board staff after consultation with members of the community. Irrigation water policy with 
regard to both groundwater and surface water abstraction was defined by the plan. 
Minimum river flows under the 1983 plan were set at 20 percent of mean monthly flow. At 
the same time the Board gave notice that these minimum flows would be increased to 30 
percent of mean monthly flows in 1990. 
The responsibilities of the South Canterbury Catchment Board with regard to catchment 
management were transferred to the Canterbury Regional Council in 1989 during the local 
authority reorganisation. The management of the Ashburton Catchment became the statutory 
responsibility of the Regional Council under the Resource Management Act 1991. 'This Act 
requires that the development of resource management policies takes place in consultation 
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with the community. The Act also requires Regional Councils to carry out "an appropriate 
benefit-cost analysis (monetary and non-monetary) of the principal alternatives ... and what 
the likely implementation and compliance costs are" as part of the preparation of regional 
plans. 
In order to begin the consultative process the Regional Council organised a seminar entitled 
'Water - the Lifeblood of Canterbury' in November 1990. At that seminar it was resolved 
to establish the Ashburton Catchment Working Party. The working party has an open 
membership and represents all those interested in the use of the Ashburton River. It was the 
decision of that working party that the 1990 proposals should be set aside. They decided that 
the most appropriate management plan for the future should be formulated after full 
investigation of a range of issues, both in and out-of-stream. 
A number of areas in which more data were required as inputs to the decision on the 
appropriate management plan were identified. One of these areas was the economics of 
changes in water availability for irrigation. As a consequence, a brief for the study was 
developed and a tender let in March 1992. 
1.2 The Obj ective and Scope of the Study 
The objective of the study, as defined in the brief for investigation formulated by Canterbury 
Regional Council staff, was "to estimate the effect on individual farm and community 
economies (in quantitative [dollar, areas irrigated etc.] and qualitative terms) of changing the 
availability of the Ashburton River for irrigation". This study was to encompass the effects 
on the irrigators in the Greenstreet Scheme and private irrigators for whom the Ashburton 
River is the primary source of irrigation water. It was also to examine the effects of water 
restrictions in the Ashburton River on irrigators in the three irrigation schemes which take 
water from the Rangitata Diversion Race (RDR). On average the RDR takes 10 percent of 
its water from the Ashburton River. The location of the irrigation schemes involved is 
shown in Figure 1. 
The study was to have two major components. A postal survey of approximately 50 percent 
of farmers who irrigate from the Ashtmrton River was to be conducted in order to obtain 
information on land use, employment and irrigation areas and practices. 
A personal interview survey of 30 farmers was intended to obtain data on the changes in 
profitability, productivity and land use which might be expected under a range of water 
allocation rules. 
On the basis of data provided by these surveys, the impacts on agricultural production and 
farm viability in the area were to be examined. 
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Figure 1 
IRRIGATION SCHEMES 
E2l GREENSTREET 
EZl MAYFIELD-HINDS 
o VALmA 
Em ASH8URTON-LYNDHURST 
The Irrigation Schemes Drawing Water from the Ashburton River 
1.3 The Organisation of the Report 
The remainder of this report is organised into five chapters. Chapter 2 describes the 
definition of the irrigation restriction scenarios and their probabilities of occurrence. In 
Chapter 3 the survey methodology is outlined and the results of the postal survey are 
presented in Chapter 4. In Chapter 5 the estimated effects of changing water allocation rules 
on agricultural production and farm viability are reported. The conclusions of the study are 
discussed in Chapter 6. 
3 
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CHAPTER 2 
DEFINITION OF IRRIGATION RESTRICTION SCENARIOS 
The extent of restrictions on water availability varies markedly between years. Before 
interviews were conducted with individual farmer irrigators it was necessary to define 
methods of dealing with this variability. The resources available for the study were 
insufficient to permit sophisticated computer modelling techniques to take account of this 
variability. Consequently, it was decided to approach the problem by defining a number of 
'restriction scenarios' and attaching probabilities to the occurrence of each scenario under 
each of the allocation rules to be evaluated. The relationship between the allocation rules and 
the scenarios is described in Chapter 2.5. 
The scenarios and their probabilities were used in both the personal interviews and the 
subsequent analysis. 
2.1 Allocation Rules to be Evaluated 
The four allocation rules for evaluation in this study were defined by Canterbury Regional 
Council staff. They included: 
(a) The rules defined by the 1983 river management plan which have been enforced until 
the present time. Under this plan, the minimum flow levels in the Ashburton River 
during each month have been established as 20 percent of the mean flow for that 
month. Minimum flows under the 1983 plan and the proposed 1990 plan are shown 
in Table 1. During the irrigation season (September to April), when the minimum 
flow level is exceeded, water up to 7 m3/sec above the minimum flow is allocated to 
abstractive users. Water between 7m3/sec and 13.82m3/sec above minimum flow is 
shared equally between instream and abstractive users and water above minimum flow 
plus 13.82m3/sec is available only for instream purposes. 
(b) The proposed 1990 water allocation plan, which was advised in the 1983 plan, raises 
the minimum flow levels to approximately 30 percent of mean flow as recommended 
by the Fraser guidelines (1978) which were based on North American practices (Scarf 
1983) . The rules for sharing water above minimum flow levels would remain the 
same as under the existing plan. 
(c) A hypothetical water allocation plan which involved a 20 percent reduction in the 
quantity of water available under irrigation water rights (from 250 m3 per hectare per 
week to 200 m3 per hectare per week). Minimum flows were those defined by the 
1983 plan. Under this plan, a reduced amount of water will be available at all times 
when abstraction is not restricted. However, a restriction over and above this 
reduction will not be imposed as frequently as restrictions under the existing plan. 
In other words there will be less water available for irrigation during unrestricted 
periods but its supply will be rather more reliable. 
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(d) Sufficient water would be available to ensure that all irrigators would be able to 
abstract the quantity of water specified by their water right at all times. This rule 
would require enhancement of existing river flows by storage or other options. 
Table 1 
Established Minimum Flow Levels for Ashburton River at Ashburton 
1983 plan 1990 plan 
m 3/sec 
September 8.0 13.0 
October 8.0 11.2 
November 6.5 9.8 
December 5.0 8.0 
January 4.5 7.0 
February 3.5 5.0 
March 3.5 5.3 
April 5.0 8.2 
Source: Scarf (1983) 
2.2 Restrictions Predicted Under the Allocation Rules 
Canterbury Regional Council staff (R. de Joux pers. comm.) used river flow data to generate 
the predicted number of days of water restriction in the months of September to April under 
the existing river management plan, the proposed 1990 plan and a hypothetical plan which 
involved a 20 percent reduction in water right entitlements. There would, of course, be no 
restrictions imposed under the fourth allocation rule which would guarantee the availability 
of the water right. In the past, three levels of restriction have been imposed depending on 
river flows. In future restrictions will be applied at only the 50 percent and 100 percent 
levelso 
Predicted, rather than actual, values were used for the existing plan since lack of resources 
during the last decade has resulted in levels of monitoring, and therefore of water-use 
restrictions, which have not met the conditions of the 1983 plan strictly (A. Dons pers. 
comm.) Thus, there have frequently been delays in restricting abstractions from the 
Ashburton. However, it is expected that, whichever river management plan is adopted for 
implementation in 1992/93, monitoring will be more stringent in future and restrictions will 
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be imposed as soon as river flows fall below the specified low flow level. Consequently 
predicted restrictions based on actual flow rates will more accurately reflect the level of 
restrictions to be expected if the conditions of the 1983 plan were to continue, than actual 
restrictions imposed under a less stringent monitoring regime. 
The numbers of days of 50 percent and 100 percent water restriction predicted for each of 
the three water allocation plans are tabulated in Appendix 1 and depicted graphically in 
Figures 2, 3 and 4. 
For purposes of the analysis, the irrigation period was divided into two - September to 
December and January to April. The irrigation restrictions predicted for each year by 
Regional Council staff were converted into 'full restriction equivalent days' for each period. 
A full restriction equivalent day was defined as one day of 100 percent restriction and 
therefore two days of 50 percent restriction. It was considered that, from a management 
perspective, there was no practical difference to the fanner between these two situations. 
Existing Management Plan 
Days 
140.-----------------------------------------~ 
120 --------------------------------------
100 --------------------------------------
80 
60 
40 
20 
o ~~~~~~~@~~~~~~~@~~~ ~ ~ ............ +# 
Years 
11100% R50% 
Figure 2 
Days of Irrigation Restriction Under the 1983 Plan 
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Under the 1983 management plan it was predicted that restrictions would have been imposed 
before January in only one year, 1989/90. However, only in 1983/84 and 1987/88 would 
water availability in the second irrigation period have been unrestricted. In four out of the 
nine seasons 100 percent restrictions would have been imposed for 25 percent or more of 
days in the period. 
1990 Water Management Plan 
Days Data not available for nprind 9a 140~--------------------------------~------~ 
120 
100 
80 
60 
40 
20 
o ~~~~~~~~~~~~~~~@~~~ ~ "\; "'\. "'\. ~ 
Years 
11100% 1150% 
Figure 3 
Days of Irrigation Restriction Under the 1990 Plan 
As Figure 3 shows, had the proposed 1990 plan been implemented during this period, water 
use by Ashburton irrigators would have been very severely restricted. Restrictions would 
have been imposed in both halves of the irrigation season in every year. 
In six of the nine years, abstractions would have been limited for 100 or more of the 120 
days in the second half of the irrigation season. For the majority of those days 100 percent 
restrictions would have been enforced. The most severe effects would have been experienced 
in March and April. In six of the nine years 100 percent restrictions would have been 
imposed for at least three weeks of each of these two months. 
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20% Reduction in Allocation 
Days 
140r-----------------------------------------~ 
120 --------------------------------------
100 --------------------------------------
M --------------------------------------
60 --------------------------------------
40 ---------
20 -----------
o ~~~~~~~~~~~~~~~~~v~~ 
Years 
11100% 1m 50% 
Figure 4 
Days of Irrigation Restriction Under 20 Percent Reduction 
Under the 20 percent reduction rule, farmers would have had access to their reduced 
allocation of water (200 instead of 250 .. m3 per hectare per week) during the first half of the 
irrigation season in all but one of the nine years. Although restrictions in the second half of 
the season would have been experienced in six years, the extent and duration of restrictions 
would have been markedly less than under the existing management plan. 
, . 
2.3 Derivation of Restriction Scenarios 
In order to derive the restriction scenarios which best represent the restriction situations 
which would have arisen under these allocation rules, the years in which a similar number 
of days of full restriction equivalent days would have occurred were grouped. It was 
assumed that farmers would be unlikely to be able to assess their responses to small changes 
in the number of days of water restriction (fewer than 10 days per period) . Years in which 
the number of days of restriction differed by less than 10 were, therefore, allocated to the 
same group. 
9 
Five main groups emerged. For each, a scenario which best fitted the years in that group 
were defined. The scenarios described in Table 2 relate to irrigators from the Ashburton and 
those who irrigate from groundwater and surface water sources which are subject to 
restrictions when river flows are depleted. Some restriction situations occurred which could 
not be fitted to the scenarios defined. These occurred in 17 percent of years under the 
existing management plan and in 9 percent of years under the proposed 1990 plan. These 
were dealt with in the analysis by extrapolation between the outcomes for the scenarios. The 
approach used for extrapolation is described in Chapter 4. 
Table 2 
Scenarios for Ashburton Irrigators 
Full Restriction Equivalent Days 
Scenario Period 1 Period 2 
1 0 0 
2 0 25 
3 0 55 
4 10 32 
5 55 100+ 
These scenarios were then translated to the scenarios faced by farmers from the three 
Rangitata Diversion Race (RDR) schemes - Mayfield/Hinds, AshburtoniLyndhurst and 
Valetta. This translation has, of necessity, been undertaken in a simplistic manner. To do 
otherwise would have been a complex issue beyond the scope of this study. 
The take from the Ashburton by the RDR schemes is variable and ranges from zero to seven 
cumecs with a mean take, when water is not restricted, of three cumecs. The total take by 
the RDR schemes is 33 cumecs of which 30 cumecs are delivered on-farm after allowance 
for race inefficiencies and stock water takes. However, in the event of a total restriction in 
supply from the Ashburton to the RDR, the on-farm delivery to farms in the RDR schemes 
would decline to approximately 26 cumecs since both race inefficiencies and stock water 
takes rise slightly in drier conditions (R. Stoker pers. corom.). This represents a decline in 
water available for irrigation of 14 percent. While this will have serious implications for the 
irrigators in the area when it occurs in conjunction with a shortage of water for irrigation 
from the Rangitata River, it is, in itself, a relatively small change in water availability. It 
was not within the scope of the present study to consider the effects of restrictions in water 
supply from the Rangitata. Table 3 shows the direct translation from the scenarios defined 
for the Ashburton to the RDR. 
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Table 3 
Scenarios for Ashburton and RDR Irrigators Compared 
Scenario Ashburton R.D.R. 
Period 1 Period 2 Period 1 Period 2 
1 0 0 0 0 
2 0 25 0 4 
3 0 55 0 8 
4 10 32 1 4 
5 55 100+ 10 15 
As scenarios two to four each involved fewer than ten days of restriction for the entire season 
it was considered that this would not be distinguished from a zero limitation in practical 
tenns. Consequently the on-farm analysis on RDR fanns involved only scenarios one (zero 
restrictions) and five (approximately 10 days in period one and 15 days in period two). 
2.4 Derivation of the Probabilities 
The modelled restrictions under each of the allocation rules to be evaluated applied only to 
the years 1982/83 to 1990/91. The model uses flow rates from hydrological sites on both 
the North and South Ashburton to assess the water resource situation throughout the 
Ashburton River system. It was not possible to use the model to extend the series backwards 
since it requires, as data inputs, flow rates in both the North and South branches of the 
Ashburton River. The North branch flow recorder was installed in 1982, at the time when 
the existing river management plan was implemented. 
However, nine years data is insufficient to accurately reflect the probabilities of particular 
levels of river flow and therefore of irrigation restriction. Consequently, it was decided to 
use a more subjective method of estimating probabilities, using the years for which full data 
were available as a reference period. : 
River flows in the South branch have been recorded since 1967. Examination of rainfall data 
in the area using a graph of five year moving means included in Appendix 2, provided by 
John Young of the Regional Council, suggested that this period encompassed a more typical 
range of rainfall than the shorter period for which predictions were available. Regressions 
undertaken by John Young show reasonable correlation between rainfall at the Evandale and 
Double Hill Meteorological sites and runoff at the South Ashburton hydrological site. Thus 
it has been assumed that river flows in the South Ashburton during this period would also 
encompass the typical range. 
As the catchment for the South Ashburton (540 km2) is considerably larger than the North 
Ashburton catchment area (275 km2) its flow has a greater influence on the total quantity of 
water in the river. Consequently it was decided to use the South Ashburton flow rates to 
allocate restriction scenarios to the years between 1967 and 1982. Monthly summaries of 
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this data, which was provided by the Regional Council, are shown in Appendix 2. The data 
was sorted in ascending order of flows so that each month in each year could be related to 
the most similar month during the period 1982/83 to 1990/91. Sorted flow data is also 
shown in Appendix 2. 
Daily flow data were also scanned in order to check the validity of this allocation, 
particularly where mean monthly flows from the year under scrutiny differed markedly from 
the closest year in the reference period. In a number of cases allocations based on monthly 
flows were altered after this scrutiny of daily data. 
Using the reference period monthly restriction predictions as a basis (Appendix 1), days of 
restriction per month of the irrigation season were then calculated for each year and summed 
to give days of restriction in each of the two periods of the irrigation season. Each year was 
then fitted to the scenarios defined in Table 2 and the probabilities of the occurrence of each 
scenario, based on the years 1967/68 to 1990/91, for both Ashburton and RDR irrigators 
calculated. These probabilities are shown in Table 4. 
Table 4 
Long Term Probabilities of the Occurrence of Restriction Scenarios 
Scenarios 
1 2 3 4 5 Other 
Ashburton 
1983 0.26 0.22 0.35 - - 0.17 
1990 - 0.04 - 0.26 0.61 0.09 
20 percent reduction 0.43 0.40 0.17 - - -
Water right 1.00 - - - - -
RDR 
1983, 20%, water right 1.00 - - - - -
1990 0.39 - - - 0.61 -
When the probabilities derived using the two data series are compared the differences are not 
large but suggest that in the longer term restrictions would be slightly more severe than is 
implied by the 1982 to 1991 data. This comparison can be seen in Table 5. 
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Management Plan 
1983 
( 9 years' data) 
(23 years' data) 
1990 
( 9 years' data) 
(23 years' data) 
20 percent reduction 
( 9 years' data) 
(23 years' data) 
Table 5 
Probabilities of Restriction Compared 
(Ashburton Irrigators) 
Scenarios 
1 2 3 
0.33 0.22 0.33 
0.26 0.22 0.35 
- - -
- 0.04 -
0.44 0.56 -
0.43 0.40 -
4 5 
- -
- -
0.22 0.56 
0.26 0.61 
- -
- -
The scenarios and their respective probabilities under the three restrictive allocation rules 
were depicted graphically in order to facilitate description of the effects of the allocation 
rules, other than the existing rule, to farmer respondents to the personal interview survey. 
These presentations are shown in Chapter 3. 
2.5 Relationship Between Allocation Rules and Scenarios 
As Table 4 shows, the method of analysis results in a set of probabilities which describe the 
levels of restriction farmers would experience under each of the water allocation rules to be 
evaluated. The relationship between the allocation rules and the scenarios which would arise 
if they were enforced is shown in Figure 5 . 
Under the 1983 Plan: 
Under the 1990 Plan: 
. * There are no restrictions in 26 percent of years 
* Twenty five full restriction equivalent (FRE) days occur from 
January to April in 22 percent of years 
* Fifty five FRE days are imposed after January in 35 percent of 
years 
* In 17 percent of years situations arise which are not described 
by the scenarios (these are dealt with individually in the 
analysis). 
* There are no completely unrestricted years 
* In four percent of years restrictions are enforced for 25 days 
between January and April 
* Ten FRE days before January and 32 after occur in 26 percent 
of years 
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Under the 20 percent 
Plan: 
Under the Water Right 
Guaranteed Plan: 
* Fifty five FRE days before January and 100 or more after 
January occur in 61 percent of years 
* In nine percent of years situations arise which are not dealt 
with by the scenarios. 
* There will be no restrictions imposed in 43 percent of years 
(although only 200 m3 per hectare per week will be available) 
* Twenty five FRE days will occur in 40 percent of years 
* In 17 percent of years there will be 55 FRE days from January. 
* There will be no restrictions over and above those imposed by 
water rights. 
Allocation Rules and. Scenarios 
% of years in which scenario occurs 
100%~~--------~--~----------'---~--------~-----
80% 
60% 
40% 
20% 
0% 
1983 Rule 
_ Seen 1 (0,0) 
_ Seen 4 (10,32) 
(Days of restriction in brackets) 
1990 Plan 20 % Plan Water Right 
Allocation Rules 
~ Seen 2 (0,25) 0 Seen 3 (0,55) 
o Seen 5 (55,100+) 0 Other 
Figure 5 
Relationship Between Allocation Rules and Scenarios 
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CHAPTER 3 
THE SURVEY METHODOLOGY 
Two separate surveys were undertaken as part of the study. The first was a postal survey 
of approximately 200 farmers who irrigate from the RDR or the Ashburton River (including 
tributaries and groundwater wells subject to restrictions at time of low flow). This survey 
was designed to obtain information on farm areas, irrigation methods and practices, land use 
and employment. It was hoped to receive at least 100 responses. 
Secondly, 30 detailed on-farm interviews were conducted by two experienced farm 
consultants from the Ministry of Agriculture and Fisheries Consultancy Service in Ashburton 
to obtain information about expected changes in farm production and profitability under each 
of the proposed allocation rules. 
3.1 The Samples 
Lists of farmers in each of the RDR schemes were obtained with the cooperation of RDR 
Management Ltd. The Canterbury Regional Council supplied lists of individuals who had 
water rights to take surface water or groundwater for irrigation from the Ashburton River 
or sources affected by restrictions on abstraction from the river. Mr S Walkham, Chairman 
of the Greenstreet Irrigation Society, provided a list of members of that scheme. Where two 
water rights or scheme contracts were obviously held by the same person, his/her name was 
included only once for purposes of drawing the samples. 
The numbers of irrigators in each scheme are shown in Table 6. 
Table 6 
Numbers of Irrigators and Sample Size for Each Scheme 
Scheme No. of Irrigators Sample Size 
Postal Personal 
Ashburton Irrigators Survey Interviews 
Private 34 34 5 
Greenstreet 19 19 10 
Total 53 53 15 
RDR Irrigators 
Mayfield/Hinds 109 47 5 
AshburtoniLyndhurst 193 83 8 
Valetta 47 20 2 
Total 349 150 15 
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As the RDR farmers are less affected by restrictions on water from the Ashburton (which 
supplies only 10 percent of the RDR take) and numerically exceed the Ashburton farmers it 
was decided to sample a higher proportion of the latter in the postal survey. In fact, 
questionnaires were sent to all of the Ashburton farmers to ensure that at least 30 replies -
the minimum number for analysis - were received. 
The remaining 150 questionnaires were allocated amongst RDR irrigators on a stratified 
random basis. The numbers in each stratum of the sample are shown in Table 6. 
The 30 participants in the personal interview survey were drawn equally from amongst the 
Ashburton and RDR irrigators. Allocation within each of the two groups was made on a 
random stratified basis as shown in Table 6. 
3.2 The Postal Survey 
The questionnaire designed for the postal survey is included in Appendix 3. The 
questionnaire was sent to farmers on 1 May 1992. Before the survey was conducted, an· 
article appeared in the Ashburton Guardian explaining the reasons for the study and 
requesting farmer cooperation. Local irrigation society chairmen were asked to encourage 
society members to complete and return the survey forms. Covering letters (See Appendix 
3) enclosed with the questionnaires were signed by the appropriate scheme chairman. 
Reminder letters were sent to non-respondents on 14 May and 3 June. The final date for 
receipt of questionnaires included in the analysis was 12 June. A number of questionnaires 
returned after that date could not be included in the analysis. 
The postal survey did not attempt to elicit information on expected changes in farming 
practices consequent on changes in water availability. Survey theory and experience in 
surveying farmers both indicate that obtaining hypothetical information of this type by this 
means is of doubtful value. Unfortunately, a number of farmer respondents expressed 
concern that this survey would not provide information about the effects of additional water 
restrictions on farm profitability. When this became apparent, local irrigation society 
chairmen were asked to publicize the fact that information on changes would be obtained by 
means of the personal interviews. 
Analysis of the postal survey was conducted using the package SPSSPC on the Lincoln 
University computer network. The results of the survey and the estimates of scheme 
parameters based on those results are documented in Chapter 4. 
3.3 The Personal Interview Survey 
The personal interviews were conducted during the last week of May and the first two weeks 
of June by two farm consultants from the Ministry of Agriculture and Fisheries in Ashburton, 
Gary Rae and Wayne Allan. 
Respondents were asked firstly about their farming practices, production and profitability 
under the current water allocation plan. Using the diagrammatic representations of the water 
restriction scenarios shown in Figures 6 and 7, as a means of explanation, short term 
responses to the imposition of water restrictions were discussed. Data required to complete 
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budgets for each scenario were obtained including the production and cost implications of 
those responses. 
The diagrams showing the availability of different levels of water restrictions under the 
hypothetical water allocation plans, depicted in Figures 8, 9 and 10, were used to illustrate 
the allocation plans to respondents. They were then asked to describe the long-term 
structural changes they would expect to make in the face of the imposition of the proposed 
1990 plan and in the event of a 20 percent reduction in water allocation. They were then 
asked about their short-term responses to restriction scenarios which would occur under each 
of the new long term structures. 
Days of Irrigation Deficit 
Days in period 
120~----------------------------------------------------~ 
100 
80 
60 
40 /-r--------, .... 
No 
Restrictions 
20 
0'-----'------= 
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 
Scenarios 
.. Sept - Dec ~ Jan - Apr 
Figure 6 
Water Restriction Scenarios for Ashburion Irrigators 
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Days of Irrigation Deficit 
Days in period 
120 
100 
80 
60 
40 
No 
20 Restrictions 
0 
Scenario 1 Scenario 5 
Scenarios 
.. Sept - Dec ~ Jan - Apr 
Figure 7 
Water Restriction Scenarios for RDR Irrigators 
Finally, respondents were asked how they would respond if river flows were enhanced so 
that they were assured of receiving the amount of water specified by their water rights 
throughout the irrigation season. 
As well as the quantitative data required to complete the budgetary analysis, qualitative data 
on responses to irrigation, employment effects, etc. were recorded. 
After the interviews, a series of budgets was prepared for each property for use in the 
subsequent analysis. For each property a budget was produced for each scenario under each 
water allocation rule. 
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Scenario 5 
0.61 
Figure 8 
4 
Scenario 2 
0.04 
Probabilities of the Occurrence of Each Scenario Under 
the 1990 Plan - Ashburton Irrigators 
Scenario 5 
0.61 
Figure 9 
Scenario 
0.39 
Probabilities of the Occurrence of Each Scenario Under 
the 20 Percent Reduction Plan - Ashburton Irrigators 
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Scenario 
0.4 
Figure 10 
Scenario 
0.4·3 
Probabilities of the Occurrence of Each Scenario Under 
the 1990 Plan - RDR Irrigators 
3 
For the Ashburton Irrigators a total of 10 budgets were prepared for each property, one for 
each scenario which occurred under e~ch allocation rule. Only four budgets were required 
for RDR properties. Budgets were prepared using current (1991192) prices. The medium 
term price assumptions, traditionally used in agricultural investment analysis in New Zealand, 
are no longer compiled. The variability in prices received for products which were affected 
by contract arrangements, premia etc., would have made the use of medium term forecast 
prices, which cannot take account of these myriad individual differences, inappropriate for 
this study. Individual prices received by farmers reflected management policies which 
would, of necessity, change with changing water availability. To ignore them would have 
excluded an important effect of changing water allocation from the study. 
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CHAPTER 4 
LAND USE, IRRIGATION PRACTICES AND LABOUR USE ON 
PROPERTIES IRRIGATING FROM THE ASHBURTON RIVER 
- RESULTS OF THE POSTAL SURVEY 
4.1 Response to the Postal Survey 
The extremely high response rate to the postal survey reflects the level of concern amongst 
farmers about the issue of water allocation. One hundred and sixty questionnaires were 
returned, of which 155 were completed to a standard suitable for inclusion in the analysis. 
Of the 204 survey forms dispatched, seven were returned marked' address unknown' and two 
with a note that farmers were not irrigating from the Ashburton River, leaving a sample size 
of 197 and, consequently, a valid response rate of 78.6 percent. The distribution of 
responses amongst schemes is shown· in Table 7. 
Scheme 
Private 
Greenstreet 
Mayfield/Hinds 
Valetta 
Ashburton/ 
Lyndhurst 
TOTALS 
Table 7 
Distribution of Responses 
Questionnaires Questionnaires 
Received Returned 
34 28 
18 15 
45 36 
19 16 
81 60 
197 155 
Response 
Rate % 
82 
88 
80 
84 
75 
78.6 
In eight cases, those surveyed were contracted to the Greenstreet or RDR Schemes as well 
as having private water rights which are subject to restrictions on the Ashburton River. A 
further 21 respondents have wells which are not subject to those restrictions. 
4.2 Farm and Irrigation Areas 
In total, properties farmed by respondents to the survey covered 29,565 hectares of which 
19,638 hectares have been developed for irrigation. Table 8 shows the range of property 
sizes reported. 
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Less than 50 ha 
50-99 ha 
100-199 ha 
200-299 ha 
300-399 ha 
400-499 ha 
500 ha or greater 
Table 8 
Property Areas Farmed by Survey Respondents 
(hectares) 
Ashburion RDR 
7 17 
4 12 
16 37 
8 24 
6 14 
2 4 
0 4 
Total 
24 
16 
53 
32 
20 
6 
4 
The types of irrigation development on Ashburton (Greenstreet and private irrigators) and 
RDR properties are shown in Table 9. 
Borderdyke 
Spray 
Other (Mainly flood) 
Total 
Table 9 
Types of Irrigation Development 
(hectares) 
Ashburion ·RDR 
2,694 11,473 
2,390 2,275 
256 550 
5,340 14,298 
Total 
14,167 
4,665 
806 
19,638 
The proportion of spray irrigation is much higher (45 percent) on Ashburton properties than 
on those irrigated by the RDR. 
Respondents' properties covered 2,028 of the 2,400 hectares contracted to the Greenstreet 
Scheme and 17,154 of the 62,898 hectare contract area of the RDR schemes. 
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4.3 Land-Use by Respondents to the Postal Survey 
In the survey, respondents were asked to record crop areas and stock numbers for the years 
1989/90, 1990/91 and 1991/92. For the purposes of the analysis, these figures were 
averaged over the period. While there have been marked changes in the levels of some 
enterprises over the period, the extent to which these trends will continue depends on the 
vagaries of world markets. Most notable changes have been the increase in 'other' crops -
mostly high value specialty crops which have doubled in area over the period, a 20 percent 
decline in barley area and a 25 percent increase in deer numbers. Sensitivity analysis has 
been performed on the level of these farm enterprises to determine the effects of differing 
water allocations if greater areas of the district were devoted to them. Tables 10, 11 and 12 
show average total crop areas and stock numbers on Ashburton (Greenstreet and private 
irrigators) and RDR properties. 
Table 10 
Average Area of Irrigated Crops Grown on Properties Surveyed 
1989190 to 1991/92 (hectares) 
Ashburton RDR Total 
Bread Wheat 89 284 373 
Other Wheat 31 91 122 
Barley 339 646 985 
Peas 116 172 288 
Oats 18 68 86 
Other Cereal 7 35 42 
Ryegrass Seed 73 164 237 
Other Grass Seed 22 208 230 
Huia Clover Seed 46 221 267 
Other Clover Seed 28 74 102 
Other Crops 144 375 519 
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Table 11 
Average Area of Unirrigated Crops Grown on Properties 
Surveyed 1989/90 to 1991192 (hectares) 
Ashburton RDR 
Bread Wheat 44 188 
Other Wheat 3 47 
Barley 120 349 
Peas 24 123 
Oats 2 154 
Other Cereal 3 23 
Ryegrass Seed 26 76 
Other Grass Seed 0 59 
Huia Clover Seed 0 18 
Other Crops 15 311 
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Total 
232 
50 
469 
147 
156 
26 
102 
59 
18 
326 
Table 12 
Average Livestock Numbers Carried on Properties Surveyed 
1989/90 to 1991192 
Sheep Ashburton RDR 
Breeding ewes 38,881 126,892 
Young (less than 1 year) breeding stock 8,892 29,517 
Young (less than 1 year) sale stock 6,869 21,809 
Other sheep 1,049 10,119 
Beef Cattle 
Beef cows 114 649 
Rising 1 year breeding stock 78 194 
Rising 2 year breeding stock 21 154 
Rising 1 year fattening stock 1,476 1,992 
Rising 2 year fattening stock 1,007 1,401 
Rising 3 year fattening stock 41 36 
Other beef cattle 44 267 
Dairy Cattle 
Dairy Cows 1,263 4,213 
Rising 1 year heifers 253 840 
Rising 2 year heifers 252 568 
Other dairy cattle 17 164 
Deer 
Breeding hinds 255 1,575 
Weaner hinds 82 719 
Rising 2 year hinds 13 233 
Stags 110 1,140 
Weaner stags 80 760 
Rising 2 year stags 17 368 
Total 
165,773 
38,409 
28,678 
11,168 
763 
272 
175 
3,463 
2,408 
77 
311 
5,476 
1,093 
820 
181 
1,830 
801 
246 
1,250 
840 
385 
In addition, approximately 220 goats and a number of racehorses were reported as being 
carried and one orchard development was included in the sample. 
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4.4 Extrapolation from Survey to Scheme Land Use 
The total areas of properties involved in each of the schemes is not known. However, the 
contract area for the RDR schemes is 62,898 hectares of which 27.3 percent is covered by 
properties in the survey. Forty one percent of RDR farmers were surveyed and 32.1 
percent returned valid responses. The difference between the proportions of contract area 
and of farmers in the schemes who were covered by the survey is not significantly different 
at the 5 percent level. It was therefore decided to use the average of the two, 29.7 percent, 
to extrapolate from the survey land use to that of the scheme as a whole. 
In the case of the Ashburton properties, 81.2 percent of the total number of farmers returned 
valid survey forms and it was therefore decided to estimate the total crop areas and stock 
numbers using the assumption that these farmers actually farm 81.2 percent of the area. 
Tables 13, 14, and 15 show the estimated crop areas and numbers of stock units on all 
properties using irrigation water from the Ashburton River. 
Table 13 
Total Irrigated Crop Areas on Properties Irrigating 
from the Ashburton River (hectares) 
Ashburton RDR Total 
Bread Wheat 109 959 1068 
Other Wheat 38 307 345 
Barley 417 2182 2599 
Peas 142 581 723 
Oats .22 230 252 
Other Cereal 9 118 127 
Ryegrass Seed 90 554 644 
Other Grass Seed 27 703 730 
Huia Clover Seed 56 747 803 
Other Clover Seed 34 250 284 
Other Crops 177 1,267 1,444 
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Table 14 
Total Unirrigated Crop Areas on Properties Irrigating from the 
Ashburton River (hectares) 
Ashburton RDR Total 
Bread Wheat 54 635 689 
Other Wheat 4 159 163 
Barley 148 1,179 1,327 
Peas 29 416 445 
Oats 2 520 522 
Other Cereal 4 77 81 
Ryegrass Seed 32 257 289 
Other Grass Seed - 199 199 
Huia Clover Seed - 203 203 
Other Clover Seed - 61 61 
Other Crops 18 1,051 1,069 
Table 15 
Total Stock Units Carried on Properties Irrigating from the 
Ashburton River 
Ashburto~ RDR Total 
Sheep 61,766 573,960 635,726 
Beef 14,419 68,728 83,147 
Dairy 12,849 142,597 155,446 
Deer 1,009 28,826 29,835 
Other - 709 709 
Total 90,043 814,820 904,863 
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4.5 Respondents' Responses to Water Restrictions 
Respondents were asked how they had reacted to the water restrictions which have been 
imposed in the second half of the irrigation season during the last three seasons. In response, 
98 (63 percent) had reduced the frequency of irrigation on some, or all areas, 20 (13 percent) 
had reduced the volume of irrigation applied at each irrigation and 79 (50 percent) had 
reduced the area to which water is applied. Of the 8 respondents who did not record 
applying any of these strategies 2 noted that with a spray plant they had not experienced a 
restriction on their nOffilal water use. 
Of those who had reduced the area on which water was applied at each irrigation, 14 percent 
had not watered crops which they had hoped to continue irrigating, 91 percent did not water 
pasture and 14 percent were unable to water greenfeed crops. 
All of those who reduced the volume of water applied at each irrigation claimed to do so 
selectively - putting more water on areas that will give better returns. 
4.6 Employment and School Attendance 
The numbers of full-time equivalent labour units on faffils surveyed, and the estimated 
numbers for the total number of properties involved in the scheme are shown in Table 16. 
Table 16 
Full-Time Equivalent Labour Units Employed 
Ashb~rton RDR Total 
Owner labour units 47 (57) 116 (392) 163 (449) 
Hired labour units 23 (28) 57 (193) 80 (221) 
Total 70 (85) 173 (584) 243 (669) 
(Estimated total numbers shown in brackets). 
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The numbers of children from each property who attend local schools are given in Table 17. 
Table 17 
Numbers of Children from Survey Properties Attending 
Local Schools 
Ashburton RDR Total 
Owners' children attending local 36 (44) 79 (267) 115 (311) 
primary schools 
Owners' children attending local 9 (11) 33 (111) 42 (122) 
secondary schools 
Employees' children attending 4 (5) 21 (14) 25 (19) 
local primary schools 
Employees' children attending 2 (2) 1 (3) 3 (5) 
Ashburton College 
(Estimated total numbers shown in brackets.) 
The ratio of hired labour units to owner labour units on Ashburton and RDR irrigation 
properties is identical (0.49). However, the contribution to school rolls between the two 
groups is markedly different. Every owner labour unit on these irrigation properties 
contributes 0.96 of a pupil to local school rolls while every hired labour unit contributes only 
0.35 of a pupil. This reflects the high proportion of single men amongst hired farm 
labourers. 
Table 18 shows the numbers of respondents who are engaged in off-farm employment. 
Table 18 
Numbers of Farmers in Off-Farm Employment 
Ashburton RDR Total 
Agricultural Contracting 12 (15) 11 (37) 23 (52) 
Agricultural Labouring 2 (3) 5 (17) 7 (20) 
Freezing VVorking 4 (6) 2 (7) 6 (13) 
Other 6 (8) 22 (74) 28 (82) 
Total 24 (32) 40 (135) 68 (167) 
(Estimated total numbers shown in brackets.) 
Amongst Ashburton irrigation farmers 60 percent are involved in some form of off-farm 
employment, particularly in agricultural contracting. The percentage amongst RDR farmers 
is significantly lower at 38 percent. 
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CHAPTER 5 
FARM OUTPUT AND PROFITABILITY 
UNDER VARYING WATER ALLOCATIONS 
5.1 Changes in Land Use and Farm Output 
The total stock units, crop areas and yields of all farm products on properties in the personal 
interview survey were calculated under each scenario for each of the allocation rules. Totals 
for each scenario were weighted by the probability of that scenario's occurrence under a 
particular allocation rule in order to estimate land use and total farm production for that rule. 
Average percentage changes in these parameters between allocation rules were then 
calculated. 
Changes in land-use and farm production parameters for the irrigation area as a whole have 
been estimated by applying the percentage changes between allocation plans recorded over 
all survey farms to the estimated total numbers of stock units and crop areas under the 
existing plan derived. from the postal survey. It was considered that, given the immense 
variability in land use combinations in the area, this would provide more accurate estimates 
of total changes in production than simply aggregating upward from the percentage of 
farmers personally interviewed. 
The estimated numbers of stock units, and areas of crops grown under each of the water 
allocation rules are shown in Tables 19, 20 and 21. 
Table 19 
Estimated Stock Units and Crop Areas Under Varying 
Allocation Rules on Ashburton Properties 
Existing 20 Percent 1990 
Plan Reduction Plan 
Sheep Stock Units 61,766 60,530 51,883 
Beef Stock Units 14,419 12,256 7,210 
Dairy Stock Units 12,849 12,592 10,279 
Deer Stock Units 1,009 1,009 1,009 
Total Stock Units 90,043 86,387 70,381 
Wheat Area (ha) 205 205 176 
Barley Area (ha) 559 559 671 
Pea Area (ha) 170 170 116 
Grass Seed Area (ha) 148 148 136 
Clover Seed Area (ha) 90 90 81 
Other Crop Area (ha) 230 230 129 
Total Crop Area 1,402 1,402 1,309 
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Water Right 
Guaranteed 
61,148 
14,419 
13,620 
1,009 
90,196 
201 
548 
170 
139 
63 
285 
1,406 
As may have been expected no changes in land use or stock numbers were expected by RDR 
irrigators as a consequence of a 20 percent reduction in water from the Ashburton River 
since this reduction equates to a two percent mean reduction in water only on RDR 
properties. 
Table 20 
Estimated Stock Units and Crop Areas Under Varying 
Allocation Rules on RDR Properties 
Existing 1990 
Plan Plan 
Sheep Stock Units 573,960 568,220 
Beef Stock Units 68,278 66,912 
Dairy Stock Units 142,597 142,597 
Deer Stock Units 28,826 28,826 
Total Stock Units 813,661 806,555 
Wheat Area (ha) 2,060 2,060 
Barley Area (ha) 3,361 3,361 
Pea Area (ha) 997 997 
Grass Seed Area (ha) 1,713 1,713 
Clover Seed Area (ha) 1,261 1,261 
Other Crop Area (ha) 3,263 3,263 
Total Crop Area 12,655 12,655 
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Water Right 
Guaranteed 
576,256 
68,278 
142,597 
28,826 
815,957 
2,060 
3,361 
997 
1,713 
1,261 
3,263 
12,655 
Table 21 
Estimated Stock Units and Crop Areas Under Varying 
Allocation Rules on all Properties Irrigating from the Ashburton River 
Existing 20 Percent 1990 Water Right 
Plan Reduction Plan Guaranteed 
Sheep Stock Units 635,726 634,490 620,104 637,404 
Beef Stock Units 82,697 80,534 74,122 82,697 
Dairy Stock Units 155,446 155,189 152,876 156,217 
Deer Stock Units 38,835 38,835 38,835 38,835 
Total Stock Units 903,704 900,048 876,937 906,153 
Wheat Area (ha) 2,265 2,265 2,236 2,261 
Barley Area (ha) 3,920 3,920 4,032 3,909 
Pea Area (ha) 1,167 1,167 1,113 1,167 
Grass Seed Area (ha) 1,861 1,861 1,849 1,852 
Clover Seed Area (ha) 1,351 1,351 1,342 1,324 
Other Crop Area (ha) 3,493 3,493 3,392 3,548 
Total Crop Area 14,057 14,057 13,964 14,061 
These tables show that the imposition of a 20 percent reduction would, on the basis of this 
analysis, lead to a four percent reduction in the numbers of stock units and no change in the 
areas devoted to cash cropping on the properties of Ashburton Irrigators (Table 19). No 
changes would be experienced on RDR properties (Table 20). Over the total area of all 
properties irrigating from the Ashburton the changes are negligible (Table 21). However, 
if the proposed 1990 water allocation plan was to be introduced an overall reduction in stock 
units of 3 percent has been estimated (Table 21). This comprises a minimal reduction on 
RDR farms but a decrease of 20 percent on the Ashburton Properties. No changes in crop 
area are expected on RDR farms and only a 7 percent decline in crop area is expected on 
Ashburton properties. 
If river flows were enhanced so that the amount of water specified by water rights was 
always available, almost no change in stock units or crop areas would be anticipated (Table 
21). 
It is difficult to define measures of productivity in unstable enterprises such as beef and deer 
within the scope of a study of this type. However, sheep remains the dominant enterprise 
in the area and some measures of sheep productivity per stock unit have been calculated as 
well as measures of dairy and crop productivity. 
These are shown in Tables 22, 23 and 24. 
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Table 22 
Measures of Productivity Under Varying Water Allocation Rules 
Ashburton Irrigators 
Existing 20 Percent 1990 Water Right 
Plan Reduction Plan Guaranteed 
Lambing Percentage (SSF) 
Survey Farm Average 121 121 110 128 
Lambs sold per sheep stock unit 0.75 0.78 0.75 0.79 
Wool sold per sheep stock unit 5.28 5.58 4.96 5.98 
Milkfat per dairy stock unit 16.42 16.52 16.16 17.71 
Wheat yield (t/ha) 5.60 5.74 4.80 5.72 
Barley yield (t/ha) 5.49 5.52 4.86 5.52 
Pea yield (t/ha) 3.59 3.62 3.04 3.74 
Grass seed yield (t/ha) 1.14 1.20 0.96 1.26 
Clover seed yield (t/ha) 0.36 0.38 0.24 0.41 
SSF = Survival to sale or fat 
Table 23 
Measures of Productivity Under Varying Water Allocation Rules· 
RDR Irrigators 
Existing 1990 Water Right 
Plan Plan Guaranteed 
Lambing Percentage (SSF) 
Survey Farm Average 128 127 128 
Lambs sold per sheep stock unit 1.06 1.05 1.10 
Wool sold per sheep stock unit 5.22 5.15 5.22 
Milkfat per dairy stock unit 15.52 15.20 15.50 
Wheat yield (t/ha) 5.00 4.23 5.00 
Barley yield (t/ha) 3.68 3.68 4.43 
Pea yield (t/ha) 2.90 2.90 2.90 
Grass seed yield (t/ha) 0.64 0.60 0.80 
Clover seed yield (t/ha) 0.30 0.26 0.30 
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Table 24 
Measures of Productivity Under Varying Water Allocation Rules 
All Irrigators 
Existing 1990 Water Right 
Plan Plan Guaranteed 
Lambing Percentage (SSF) 
Survey Farm Average 127 124 128 
Lambs sold per sheep stock unit 1.03 1.03 1.07 
Wool sold per sheep stock unit 5.22 5.13 5.30 
Milkfat per dairy stock unit 15.20 15.00 15.30 
Wheat yield (t/ha) 5.06 4.27 5.06 
Barley yield (t/ha) 3.93 3.88 4.08 
Pea yield (t/ha) 3.00 2.92 2.86 
Grass seed yield (t/ha) 0.68 0.63 0.84 
Clover seed yield (t/ha) 0.30 0.26 0.30 
Changes in per unit productivity are, as would be expected, more pronounced on Ashburton 
irrigation properties than on RDR properties. However, even on the Ashburton properties 
farmers in general, chose to maintain medium levels of stock productivity while dropping 
stock numbers, rather than to reduce per head performance dramatically in the face of 
reduced water availability. 
Although lambing percentage declined from 121 percent to 110 percent, the number of lambs 
sold per sheep stock unit was maintained primarily by decreasing the proportion of ewe 
lambs kept for replacement, and to a lesser extent, by maintaining numbers of store lambs 
fattened while numbers of livestock wintered declined. Water restrictions from January on 
mean that ewes are carried into the autumn at lower bodyweights. Autumn feed supplies are 
limited, and rather than use this feed for flushing, farmers are obliged to retain it to feed 
stock through the winter. Thus restrictions at this time of the year are most critical for sheep 
farmers in terms of loss of lambing percentage. Reduced feed supply at this time also limits 
the opportunity to carry lambs to heavy weights. 
While estimated pea yield actually increased under the 1990 rule as farmers sought to protect 
high value crops, yields of wheat and barley were affected by the increased level of water 
restrictions before Christmas while the absence of a post-Christmas watering made very high 
yields improbable. Grass and clover seed yields were severely depressed by the extent of 
restrictions at crop establishment in the late summer. Insecurity of irrigation water supply 
in January has a major impact on the success of specialty crops such as evening primrose or 
browntop seed. 
35 
Changes on RDR properties were less severe than on Ashburton properties and were 
reflected most in wool, milkfat, and seed crop yields. 
5.2 Changes in the Value of Agricultural Production 
5.2.1 Values based on current prices 
Values of agricultural production (1991192 farm gate prices) under the existing management 
plan were calculated by multiplying the ratios of total stock units and crop areas (derived 
from the postal survey) to stock units and crop areas on personally surveyed farms 
(henceforth referred to as survey farms) by the gross value of each product on survey farms. 
'Other income' for the total area of each scheme was calculated by multiplying the survey 
value by the ratio of total farm area to survey farm area. 
For example: 
Total lamb revenue = lamb revenue on 
survey area 
* 
total sheep stock units 
survey sheep units 
In order to estimate total values of farm production under each of the three alternative 
allocation rules it was necessary to account for changes in both units of production and per 
unit productivity. This was undertaken in two stages. 
The first involved calculation of the total number of production units (for example sheep 
stock units) under the particular allocation rule as described in Chapter 5.1 
The second step involved multiplication of the total number of production units by the mean 
per unit value of production calculated from survey farm data for the particular allocation 
plan. 
For example: 
Step 1: 
Step 2: 
SSSU (1990) 
SSU (Existing) * 
TSSU (existing) 
Survey Lamb Revenue (1990) * TSSU (1990) 
SSSU (1990) 
SSSU = 
TSSU = 
survey sheep stock units 
total sheep stock units 
TSSU (1990) 
Total lamb revenue (1990) 
The estimated total values of agricultural production under each allocation rule are shown in 
Tables 25, 26 and 27. 
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Table 25 
Total Value of Agricultural Production - Ashburton Irrigation Area ($000) 
Existing 20 Percent 1990 Plan Water Right 
Plan Reduction Guaranteed 
Lamb revenue 1,406 1,523 1,111 1,683 
Other sheep revenue 964 994 679 1,018 
Wool revenue 996 1,033 795 1,118 
Beef revenue 1,785 1,608 880 2,247 
Dairy cattle revenue 240 233 180 253 
Milkfat revenue 807 786 643 920 
Milk revenue 475 469 381 501 
Deer sales revenue 302 308 289 311 
Velvet revenue 351 352 327 356 
Wheat revenue 307 312 224 304 
Barley revenue 638 641 670 629 
Pea revenue 251 253 147 261 
Grass seed revenue 212 221 163 220 
Clover revenue 118 129 74 92 
Other crop revenue 609 633 294 894 
Other revenue 497 497 497 497 
TOTAL REVENUE 9,962 9,992 7,354 11,304 
Table 26 
Total Value of Agricultural Production - RDR Irrigation Area ($000) 
Existing 1990 Plan Water Right 
Plan Guaranteed 
Lamb revenue 19,919 18,949 20,547 
Other sheep revenue 2,136 2,126 2,141 
Wool revenue 9,266 9,051 9,307 
Beef revenue 7,560 7,310 7,560 
Dairy cattle revenue 2,265 2,256 2,265 
Milkfat revenue 11,506 11,266 11,506 
Milk revenue - - -
Deer sales revenue 1,992 1,910 2,041 
Velvet revenue 664 665 665 
Wheat revenue 2,678 2,270 2,678 
Barley revenue 2,777 2,262 2,888 
Pea revenue 1,013 1,013 1,013 
Grass seed revenue 1,919 1,463 1,919 
Clover revenue 1,356 1,191 1,356 
Other crop revenue 3,203 3,203 3,203 
Other revenue 993 771 993 
TOTAL 69,247 65,706 70,082 
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Table 27 
Total Value of Agricultural Production - Total Irrigation Area ($000) 
Existing 20 Percent 1990 Plan Water Right 
Plan Reduction Guaranteed 
Lamb revenue 21,324 21,442 20,059 22,230 
Other sheep revenue 3,101 3,130 2,806 3,159 
Wool revenue 10,262 10,299 9,845 10,426 
Beef revenue 9,346 9,168 8,190 9,807 
Dairy cattle revenue 2,505 2,498 2,436 2,519 
Milkfat revenue 12,313 12,292 11,909 12,426 
Milk revenue 476 469 381 501 
Deer sales revenue 2,294 2,300 2,198 2,352 
Velvet revenue 1,016 1,017 992 1,021 
Wheat revenue 2,985 2,990 2,493 2,982 
Barley revenue 3,416 3,419 2,932 3,517 
Pea revenue 1,264 1,266 1,160 1,274 
Grass seed revenue 2,131 2,140 1,626 2,138 
Clover revenue 1,475 1,485 1,265 1,449 
Other crop revenue 3,812 3,836 3,497 4,097 
Other revenue 1,490 1,490 1,267 1,490 
TOTAL 79,210 79,241 73,056 81,388 
The percentages of existing total farm revenue generated under each of the water allocation 
rules are shown in Table 28. 
Table 28 
Percentage of Existing Value of Production 
Ashburtoll RDR Total 
Existing plan 1.00 1.00 1.00 
20 percent plan 1.00 1.00 1.00 
1990 plan 0.74 0.95 0.92 
Water right 1.13 1.01 1.03 
The imposition of a 20 percent reduction in water allocation has been estimated to have no 
significant effect on the value of agricultural production since the reductions in yield under 
each scenario are balanced by the reduction in the probability of restrictions. The validity 
of the estimates under this rule will be discussed in Chapter 6. 
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Under the 1990 plan, the gross value of production on Ashburton irrigation properties will 
decline by 16 percent while a 5 percent decline would be experienced on RDR farms. 
Overall the estimated mean value of agricultural production would decline by 8 percent or 
$6.2 million (in current prices) per year if this rule were to be imposed. 
If, however, river enhancement was carried out and irrigators were certain of access to the 
amount of water specified by their water rights, the gross value of production would increase 
by 13 percent on Ashburton Properties and 3 percent overall. 'This represents an increase 
of $2.2 million dollars annually. Percentage changes from the level of production if the 
water right were to be guaranteed are shown in Table 29. 
Existing plan 
20 percent plan 
1990 plan 
Water right 
Table 29 
Percentage of Potential Value of Production 
(Water Right Guaranteed) 
Ashburton RDR 
0.88 0.99 
0.88 0.99 
0.65 0.94 
1.00 1.00 
5.2.2 Sensitivity Analysis 
(a) Area 
Total 
0.97 
0.97 
0.90 
1.00 
As there has been a change in land use on properties during the last three years, it 
was decided to investigate the impact on overall productivity under each of the water 
allocation rules of using 1991/92 figures for 'other crops', area, barley area and deer 
stock units. 
However, the areas and stock units involved are, despite large percentage changes 
over the period, relatively small. Consequently, the effect of using 1991/92 areas 
was of little significance. An increase in the value of production under each 
allocation rule of between 1.3 and 1.5 percent was estimated. The differences in the 
value of agriculture production between scenarios were almost unchanged. 
(b) Price 
In the short to medium term prices for most agricultural products are expected to 
improve. Table 30 shows the expected percentage differences between estimated 
1991/92 average product prices and forecast average or indicative prices for the 
1992/93 season derived from the report 'Situation and Outlook for New Zealand 
Agriculture' (MAF, 1992). 
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Table 30 
Estimated Percentage Differences Between Average Product Prices 
1991192 and 1992/93 
1991192 1992/93 Percentage 
Estimate Forecast Change 
Lamb ($/hd) all grade average 28 30 7.1 
Mutton ($/hd) all grade average 10.50 13 23.8 
Wool ($/kg) average price to grower 445 600 34.8 
Beef ($/hd) average bull at works 630 655 4.0 
Milkfat (c/kg) farmgate price 525 630 20.0 
Venison ($/kg) Grade AP2 4.42 4.50 1.8 
Velvet ($/kg) export 146 125 14.3 
Wheat ($/tonne) 270 305 13.0 
Feed barley ($/tonne) 185 200 8.1 
These percentage changes were applied to the total individual product revenues for each 
allocation rule. Forecast prices were available for only wheat and barley from this source. 
The average percentage change over these products was applied to other cash crops. Total 
revenues under forecast 1992/93 prices are shown in Table 31. 
Table 31 
Total Revenue Under 1992/93 Product Prices 
$million 
Existing Plan 89.9 
20 Percent Plan 89.9 
1990 Plan 83.0 
Water Right Guaranteed 92.3 
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An increase in product prices has only a small effect on percentage differences between 
allocation rules because land use changes are relatively small. The estimated value (1992/93 
forecast prices) of the loss of production if the 1990 rule were to be implemented increases 
by approximately $600,000 to $6.9 million dollars. 
5.2.3 Regional Effects 
While it was not within the scope of this study to estimate regional multipliers for the 
Ashburton district, an examination of the regional impacts of changing agricultural output as 
a consequence of changes in the river management plain was undertaken using existing 
Canterbury regional multipliers. 
The effects on the economic activity in a region resulting from changes such as the reduction 
in availability of water for irrigation, are much greater than the initial changes at the farm 
level. These 'multiplier' effects arise because of the structural interdependencies in the 
regional economy. Hubbard and Brown (1979) define four identifiable types of effects. 
These include: 
(a) Direct effects - such as the immediate change in agricultural production. 
(b) Indirect effects - such as the impacts of changes in agricultural production on 
processing and servicing industries. 
(c) Induced effects - such as the change in personal expenditure resulting from the change 
in farm incomes. 
(d) External effects - such as changes to wildlife habitats as a consequence of changes in 
river levels. 
Multipliers, which describe the impact on regional output, income and employment of 
changes in economic activity can be derived from tables generated by input-output analysis. 
Input-output analysis is a method used to study the interdependencies within an economy. 
Input-output tables show the source of each industry's inputs and the destination of each 
industry's output. 
Mr Geoff Butcher, an economic consultant based in Christchurch, has updated the input-
output tables for the New Zealand economy using data obtained from the 1986/87 Inter-
industry Study conducted by the New Zealand Department of Statistics. 
He has supplied output, income and employment multipliers, based on those tables, for the 
purposes of this study and advised on the methodology. The analysis. described in this 
section addresses only the regional impacts of changes in production. The scope of this study 
did not permit detailed analysis of changes in the values of individual inputs used. 
Mr Butcher notes that the multipliers are a coarse measure only, and that a particular 
problem pertaining to the agricultural industry is the extent to which one farm's outputs are 
another farm's inputs. Consequently it is probable that the regional multipliers overstate the 
impacts on the regional economy. 
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One of the difficulties of using multipliers derived in this manner is that the inter-industry 
studies on which the input-output analysis is based are undertaken only five yearly. The 
complexity of the analysis means that new tables are usually produced a considerable time 
later and are, to some extent, out of date by that time. Changes in the structure of industry 
in the intervening years are not, therefore, reflected in the multipliers. 
Another difficulty arises in using 1986/87 employment multipliers and 1991/92 prices. If 
one labour unit was employed for every million dollars of agricultural production in 1986 and 
prices have increased by 10 percent in that period, employment to produce the same volume 
of production will also appear to have increased by 10 percent. To avoid overstating the 
employment effects, the value of production was reduced to 1986/87 values using the ratios 
of average prices for products in 1986/87 to average prices in 1991/92 before applying the 
multipliers. 
The estimated 1986/87 values of direct output were also used in the application of the income 
multipliers. The estimation of income changes in 1986/87 dollars was then inflated to 
1991/92 terms using the Prevailing Weekly Wage Index which more accurately reflects ~ 
changes in the value of personal income than does the ratio of agricultural product prices. 
Agricultural products which are further processed before leaving the region are transformed 
by the ratio of inputs from farms to total output of that industry before the regional 
multipliers are applied, to take account of downstream value added by those industries as 
well as direct farm values. The regional multipliers used in this study are shown in Table 
32. 
Table 32 
Output, Income and Employment Multipliers for the Canterbury R~on 
MUltiplier 
Industry 
Number Sector Total Initial Total Initial Total 
Output Income Income Employment Employment 
1 Sheep fanning 2.16 0.11 2.95 0.02 2.12 
2 Dairy fanning 2·.04 0.22 1.92 0.02 1.61 
3 Beef fanning 1.78 0.14 2.14 0.01 2.15 
4 Mixed & other livestock 
fanning 2.04 0.11 2.83 0.01 2.17 
6 Cropping 2.27 0.14 2.85 0.01 2.69 
7 Fruit growing and 
fanning n.e.c. 2.22 0.25 1.97 0.03 1.54 
17 Livestock slaughtering 
& meat processing 2.39 0.13 2.78 0.006 3.78 
19 Other manufacture of 
dairy products 1.84 0.08 2.96 0.004 4.05 
22 Wool scouring 2.90 0.02 13.99 0.001 29.25 
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The levels of regional output, net income (after tax and savings) and employment for each 
of the water allocation rules are shown in Table 33. 
Table 33 
Estimated Regional Output, Net Income and Employment 
Output Income Employment 
$m $m (labour units) 
Existing Plan 387.3 63.8 3584 
20 Percent Reduction 387.3 63.8 3589 
1990 Plan 358.2 58.7 3304 
Water Right Guaranteed 397.4 65.7 3689 
The loss of Canterbury regional output if the 1990 proposals were to be adopted would be 
of the order of $29 million dollars or 7.5 percent of the present contribution from this 
irrigation area to regional agricultural output. A loss of net income of $5.1 million dollars 
has been estimated and a decline in Canterbury regional employment of 200 jobs. 
The similarity of outcomes between the existing plan and the 20 percent reduction plan 
reflects the estimated similarity of the value of agricultural production at the farm gate under 
these allocation plans. 
If farmers were assured of the quantity of water specified in their water rights, the expected 
contribution to regional output net income and employment is expected to rise by $10 
million, $2 million and approximately 100 jobs respectively. 
5.3 Changes at the Individual Farm Level 
The analysis of the individual farm .effects of changes in water availability has been 
conducted using current 1991/92 prices: In most cases, these prices were the actual prices 
received by the farmers. Where these were not available, local schedule prices for livestock 
and average crop returns were used. Changes in the production levels and values of 
individual products are discussed in Chapter 5, sections 5.1 and 5.2. 
5.3.1 Changes in the Value of Farm Output 
Mean levels of gross farm income for each allocation rule were derived by weighting the 
mean values for each scenario as shown in Tables 34 and 35 by the probability of the 
scenario's occurrence. Under some allocation rules the probabilities shown in Table 34 do 
not sum to zero. This reflects the fact that in a small number of years the level of expected 
restrictions is not precisely aligned with a defined scenario. In each case the relationship 
between production in that year and production under the nearest scenario was estimated by 
the farm consultants with reference to issues such as the level of strategic adjustment already 
made, etc. . 
43 
Table 34 
Mean Levels of Gross Farm Income by Scenario (Ashburton Irrigators) 
($000) 
Scenario 1 2 3 4 5 
Water Right Guaranteed 
Probability 1.00 - - - -
Mean GFI 302 - - - -
Existing Plan 
Probability 0.30 0.22 0.35 - -
Mean GFI 290 271 248 - -
20 Percent Reduction 
Probability 0.43 0.40 0.17 - -
Mean GFI 276 260 236 - -
1990 Plan 
Probability - 0.04 - 0.26 0.61 
Mean GFI - 227 - 215 171 
Table 35 
Mean Levels of Gross Farm Income by Scenario - (RDR Irrigators) 
($000) 
Scenario 1 5 
Water Right Guaranteed 
Probability 1.00 -
Mean GFI 271 -
Existing Plan 
Probability 1.00 -
Mean GFI 267 -
1990 Plan 
Probability 0.39 0.61 
Mean GFI 267 249 
The RDR farmers interviewed did not believe that the 20 percent reduction plan would make 
any significant impact on their farming operation. 
The weighted mean gross farm incomes for each allocation rule, based on the scenario means 
in Tables 34 and 35 are shown in Table 36. The estimated levels of production in years 
outside the defined scenarios are included in the overall mean figures. Standard deviations 
of gross farm income for each allocation rule are shown in brackets. 
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Table 36 
Means and Standard Deviations of Gross Farm Income by Allocation Rule 
($000) 
Water Right Existing 20 Percent 1990 
Secure Plan Reduction Rule 
Ashburton Irrigators 
Mean 301.6 266.5 263.8 186.2 
SD (175.6) (152.6) (140.2) (84.9) 
RDR Irrigators 
Mean 271.4 267.8 - 255.9 
SD (170.5) (168.8) - (160.9) 
Estimated gross farm income on Ashburton properties under the proposed 1990 plan is 38 
percent lower than would be expected if river flows were enhanced so that farmers were 
always able to extract the amounts of water specified by their water rights. A reduction of 
30 percent from gross income levels received under the existing plan would occur if the 1990 
plan were implemented. 
The small impact of a 20 percent reduction in water allocation overall reflects the high 
proportion of spray irrigators amongst the Ashburton irrigators. Many of these do not use 
their full allocation at times of no water restriction. Therefore, they considered that a 20 
percent reduction would have little or no impact on their farming systems. 
If Ashburton irrigators had reliable access to the water quantities specified by their water 
rights, an increase of 13 percent over existing levels of gross farm income might be 
expected. As the standard deviations presented in Table 36 show, there is considerable 
variation about these means. Presentation of range data may, because of the relatively small 
numbers of farmers interviewed, pe~it identification of those at the upper and lower ends 
of the ranges. . 
The impacts of changing water availability from the Ashburton River would be much less 
significant for RDR farmers. The implementation of the 1990 proposals would reduce gross 
farm income by 4.4 percent from existing levels. Guaranteed access to the mean quantity 
of water taken by the RDR schemes from the Ashburton would increase gross farm income 
by 1.3 percent. This figure must be looked on as the bottom line because the RDR takes up 
to 7 cumecs from the Ashburton River at times rather than the mean of 3 cumecs. 
5.3.2 Changes in Net Farm Profit 
Levels of net farm profit which would be available for taxation, capital investment and 
drawings were also estimated for both Ashburton and RDR survey farms. Tables 37 and 38 
show the mean values' of net farm profit for each scenario. 
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Table 37 
Mean Levels of Net Farm Profit by Scenario - Ashburton Irrigators 
($000) 
Scenario 1 2 3 4 
Water Right Guaranteed 85 - - -
Existing Plan 74 55 36 -
20 Percent Reduction 68 51 33 -
1990 Plan - 50 - 39 
Table 38 
Mean Levels of Net Farm Profit by Scenario - RDR Irrigators 
($000) 
Scenario 1 5 
Water Right Guaranteed 77 -
Existing 74 -
1990 Plan 74 37 
5 
-
-
-
3 
Weighted means of net fann profit for each allocation rule are shown in Table 39. Estimates 
for years outside defined scenarios are incorporated as previously described. As the standard 
deviations show, there is a high level of variability about these means. 
Table 39 
Means and Standard Deviations of Net Farm Profit by Allocation Rule 
($000) 
Water Right Existing 20 Percent 1990 
Guaranteed Plan Reduction Rule 
Ashburton Irrigators 
Mean 85.6 49.5 54.8 15.5 
SD (40.4) (37.5) (36.8) (29.9) 
RDR Irrigators 
Mean 77.2 74.0 - 57.2 
SD (57.4) (56.8) - (28.9) 
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The estimated changes in net fann profit which result from changed water availability are 
more marked than changes in the value of output. An increase of 72 percent in fann 
profitability could be expected if Ashburton irrigators had unrestricted access to the amount 
of water specified by their water rights. Estimated RDR net fann profit would increase by 
4.3 percent. 
The implementation of the 1990 proposals would reduce Ashburton irrigators' mean net fann 
profit to 28 percent of existing levels. RDR irrigators net fann profits would decline to 77 
percent of existing levels. 
Net fann profitability under the 20 percent reduction allocation plan declines in each scenario 
from the level estimated for the same scenario under the existing management plan. 
However, because restrictions are imposed less frequently under the 20 percent rule, the 
weighted net farm profit actually increases under this rule. 
5.3.3 Farm Viability 
Ashburton Irrigators 
In general tenns a viable fann is one whose after-tax profits are sufficient to support the farm 
family or families, maintain the capital value of fann assets and service all debts. The level 
of profitability required to ensure the viability of a particular farm depends on individual 
spending decisions by the fanner. However, two general 'rules of thumb' may be applied. 
The first of these is the relationship between debt-servicing (DS) and gross fann income 
(GFI). Livestock purchases are usually deducted from GFI for purposes of this calculation. 
Accepted fann management guidelines suggest that properties with a ratio of debt-servicing 
to gross fann income of less than 25 percent are viable while levels of 20 percent or less are 
considered desirable if capital investment is to continue. Where this ratio exceeds 30 
percent, substantial restructuring is necessary if the business is to survive in the long tenn. 
A second consideration is the surplus available for taxation, reinvestment, and personal 
spending. In the short tenn reinvestment may be deferred, although this is not viable in the 
long-tenn. The MAP Fann Monitoring Report (December 1991) estimates 1991/92 drawings 
and tax combined on Canterbury mixed cropping, summer moist stock and dairy fanns as 
ranging from $27,000 to $32,000. 
Under the existing management plan only one Ashburton property has a DS to GFI ratio of 
more than 25 percent, and on a large majority of properties this ratio is less than 20 percent. 
The mean ratio on Ashburton properties surveyed is 13 percent. 
Only three properties have net fann profits which are, on average, lower than $27,000. 
Thus, under the existing management plan two, or at most three, properties may be 
marginally viable in the absence of other income. However, the number of families per fann 
and their life-stages requires investigation before definitive statements could be made. 
If the 1990. plan were implemented this situation would alter dramatically even without 
attempting to estimate increases in debt servicing which would almost certainly occur under 
this plan. Five properties would be expected to have negative net farm profits on average, 
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three have profits between $0 and $20,000 and a further three between $20,000 and $27,000. 
In addition, four properties would have DS to GFI ratios of more than 30 percent, on two 
the ratio would lie between 25 and 30 percent, and six would be less than 20 percent. 
On the basis of this simple analysis at least 50 percent of farms would not be economically 
viable under this rule. In reality the situation is probably much worse. 
If the enhanced flows guaranteed Ashburton irrigators their water right, all Ashburton 
properties have the potential to meet all expenses including some reinvestment in the long 
term. 
RDR Irrigators 
Under the existing management plan, four of the RDR properties surveyed had net-farm 
profits of less than $27,000 and two had debt servicing commitments in excess of 25 percent 
of GFI. All others had ratios of less than 20 percent. 
Availability of the full water-right would not alter the viability of RDR farmers to any 
significant extent. The mean DS to GFI ratio would be reduced by less than half a percent. 
Implementation of the 1990 plan would worsen the position of all farmers slightly (mean 
increase in DS : GFI = 1.3 percent) but would not appear to have a major impact on farm 
viability. 
5.3.4 Farmer Reaction 
In addition to the data on farming systems and production necessary for preparation of the 
budgets, farmers were asked about the impacts of restrictions on farm labour and viability. 
Other more general comments were also recorded. 
Effects of Water Variability on Farmer Thinking 
Variability in water supply reduces the ability of farmers to respond to the higher valued 
opportunities in farming such as dairying, deer or the production of high valued crops. It 
also means that farmers are unable to employ the pasture management techniques which 
maximize pasture production under irrigation because of the need to carry feed forward in 
case water restrictions lead to a shortage of autumn feed. 
Farmers surveyed varied in the degree of use of irrigation in their farming systems. They 
ranged from those who essentially operated a dryland fanning system using irrigation as 
insurance against dry seasons to those whose farming systems were designed around, and 
heavily reliant on, water. 
Changes in water availability affected these farmers differently. Farmers who used the 
irrigation as an integral part of their farming systems, and are geared toward achieving very 
high levels of production, were potentially at greater risk from short-term water restrictions 
and long-term structural water reductions. These fanners included dairy farmers and those 
growing high value speciality crops. 
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If the 1990 allocation rule were introduced, these farmers may require dramatic changes to 
their farming systems to suit the lower levels of water availability. 
Farmers using irrigation as an insurance would be required only to reduce stocking rates 
while carrying on a similar system to that presently followed. 
Farm Labour 
Many of the Ashburton farmers interviewed considered that their properties were already 
understaffed but that they were unable to employ extra labour because of the variability of 
income as a consequence of restrictions imposed under the present river management plan. 
If river enhancement gave greater security of water supply extra labour could be employed. 
Most believed that if the proposed 1990 plan were adopted labour would have to be further 
reduced. Farmers who employ permanent staff almost all indicated that they would reduce 
the amount of labour employed, in most cases by one full-time labour unit. Little or no 
casual labour would be employed to replace that person. 
On four properties where two or more working partners (other than spouses) were involved 
in the farm business, it was considered that one partner would either seek increased off-farm 
employment or leave the business entirely. They noted, however that there would be little 
farm capital available to assist that partner to set up elsewhere. 
Farmers employing family members - mainly children- in the farm business were less likely 
to reduce labour, but were interested in increasing income from off- farm sources to retain 
family members on the farm. Sixty percent of Greenstreet and private irrigators already 
undertake some form of off-farm employment. 
While the lesser impact of the restrictions on RDR properties is unlikely to lead to reductions 
in permanent labour employed, most farmers interviewed indicated that they would probably 
reduce casual and seasonal labour. 
Most RDR farmers felt that they were unlikely to seek additional off-farm employment in 
order to supplement reduced farm incqmes. 
Farm Viability 
The initial reaction to the 1990 water allocation proposals by several Ashburton irrigators 
was that properties would not be viable under this plan. They would, therefore, sell the 
property and purchase elsewhere with less restricted irrigation supply or more reliable 
summer rainfall. 
Farmers whose family were involved with the farm were less inclined to opt for farm sale 
as a response to the increased level of water restriction. Rather, they hoped to be able to 
survive on reduced farm income or to obtain additional income from off-farm sources. 
In the RDR scheme areas, some farmers with smaller properties (120 to 180 hectares) felt 
that if the 1990 plan were implemented and the years of extreme restriction coincided 
frequently with moderate restrictions on the Rangitata, viability would be threatened. These 
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farmers would look at the options of selling or expanding. 
5.4 Agribusiness Sector Reaction 
Ashburton is a town which is heavily reliant for its own prosperity on the health of the 
surrounding rural community. During the East Coast drought of the late 1980's the 
economic impacts on every sector were severe. However, the scale of the reductions in farm 
output as a consequence of changing water allocation from the Ashburton River are very 
much smaller than those experienced at that time. Of between 1200 and 1300 commercial 
farming units in Mid Canterbury, fewer than 60 would suffer serious reductions in output if 
the 1990 plan were implemented. 
Representatives of the meat-processing, arable, transport and stock and station industries, 
who were interviewed as part of the study, acknowledged that from their business perspective 
the change in output would be 'small but not insignificant'. 
Graham Thompson of Fortex Industries noted that although his company takes only 30 ... 
percent of its lambs from the Mid Canterbury region, it would prefer to increase rather than 
decrease the numbers obtained from the Ashburton district. He considers that 'it is vitally 
important to have a productive base in close proximity, capable of supplying the quality of 
lambs required'. Irrigation he believes is essential in the provision of the type of lamb 
required by Fortex. 
All of those interviewed were particularly concerned about the possible impacts of the 1990 
rule on the group of Ashburton irrigators. Several expressed the view that a plan which they 
believed would lead to considerable inequity with respect to those farmers, but which they 
believe may not solve the wider community problems with respect to river flows 
(eutrophication, dry bed in dry seasons, etc.), should not be considered. 
Concerns were expressed about the community instability that would be caused by loss of 
viability of a significant number of farms in a small area, as well as the income and capital 
losses that would be sustained by individual farmers. 
River enhancement was strongly supp~rted by a number of those interviewed and is the 
option supported by Federated Farmers; although the means of enhancement endorsed were 
varied. 
The possibilities for increased off-farm employment in the area, for farmers needing to 
supplement reduced farm income were generally conceded to be low. Neither Fortex, nor 
the Ashburton Hospital Board, both of which employed significant numbers of farm family 
members during the drought of the late 1980s, are likely to be expanding staff levels in the 
foreseeable future. Employment 'opportunities are most likely to arise only as a consequence 
of staff turnover. 
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CHAPTER 6 
SUMMARY AND CONCLUSIONS 
Changes to the water allocation plan for the Ashburton River will have significant effects on 
the income and viability of individual Greenstreet and private irrigators, on the level of farm 
output from the area using irrigation water from the river and on the level of regional 
income. 
The Existing Management Plan: 
Under the existing Ashburton River Management Plan (1983) irrigation restrictions are 
seldom applied during the first half of the irrigation season. Some level of restriction is 
usually applied during the second half of the season and in almost 50 percent of years total 
restriction is applied for 25 percent of the days during this period. 
Although the existing allocation rule has been used as the baseline with which other 
allocation plans can be compared, it must be recognised that the existing allocation rule 
already imposes significant restrictions on irrigators. To allow for this, most farmers in the 
Ashburton area have adopted management systems and strategies which are slightly 
conservative and which allow for some restriction in water. Those who have geared their 
farming systems to the level of water specified in their water rights recognise that in severely 
restricted years farm profitability is reduced dramatically. 
The extent of restrictions under the existing rule has been sufficient to motivate some 
Greenstreet and private irrigators to drill for underground water to supplement their existing 
supply of river water. 
However the existing level of farm performance and viability indicates that those farmers 
have adapted to the current regime, with stock performance being relatively high in 
comparison with Canterbury averages (Lambing percentage: Canterbury average 1990 = 99 
percent, Greenstreet and private irrigators = 127 percent) and a high level of farm viability. 
Farmers irrigating from the RDR generally commented that the restrictions they have 
experienced as a consequence of restrictions imposed on the Ashburton River have been only 
minor under the existing water allocation plan. 
In total it is estimated that farms using irrigation from the Ashburton River generate, on 
average, $79.2 million dollars of agricultural output at the farmgate in 1991192 prices. 
When regional multipliers are applied this translates to $387 million dollars of regional 
output. The average net farm profit of Greenstreet and private irrigators surveyed was 
$49500 while RDR farms reported an average net farm profit of $74000 in 1991192 prices. 
The 20 Percent Reduction Plan: 
Under this plan farmers would have 20 percent less water available for irrigation than under 
the present plan in times of no restriction. However, the extent and duration of restrictions 
imposed would be considerably reduced. 
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The results indicate that this plan is very similar to the existing plan in terms of individual 
farmer, scheme and regional output. This result is understandable for the RDR but requires 
some explanation in the case of Greenstreet and private irrigators. 
Factors which may have led these farmers to underestimate the effects of a 20 percent 
reduction in water allocation include: 
(a) A number of farmers responded adversely to this plan in concept. They felt it would 
be a retrogressive step and consequently were more reluctant to consider their 
management responses to it. 
(b) Many farmers had difficulties in perceiving differences between the existing scheme 
and the 20 percent reduction plan. 
(c) A number of spray irrigators are not using their full allocation of water at present and 
felt that with the lower incidence of restrictions under this plan, farm production 
would be unaffected or even improved. 
Consequently while the results of the analysis show the 20 percent reduction rule in a 
favourable light this option would need considerably more investigation than was possible 
within this study before it could be declared a sound method of allocating water. 
The Proposed 1990 Plan: 
The proposed 1990 water allocation plan would, if implemented, lead to the imposition of 
irrigation restrictions in both halves of the irrigation season in every year. In two thirds of 
all years the restrictions imposed in the second half of the season would be equivalent to 100 
or more full days of the 120 days in the period. 
This plan has extremely serious consequences for Greenstreet and private irrigators. The 
individual effect on properties in the RDR schemes is not large but, over the scheme as a 
whole, there is a substantial reduction in the value of farm output. 
Mean levels of net farm profit under this allocation rule have been estimated to decline by 
almost 70 percent on Ashburton irrigation farms and by 23 percent on RDR farms. 
The gross value of production at the farm gate on all properties affected would decline by 
approximately $6.2 million dollars if the 1990 plan were imposed. Greenstreet and private 
irrigation properties would reduce production by $2.6 million in total while more than $3.5 
million would be lost from RDR farms. 
The results of the analysis suggest that at least 50 percent (and probably more) of the 
Greenstreet and privately irrigated farms would not be viable under this plan. The farmers 
interviewed were aware that this was a probable outcome and the initial reaction of a number 
was to sell and purchase elsewhere. Considerable farm amalgamation is likely under these 
circumstances. However, the capital losses of these farmers selling properties which they 
have developed for irrigation but which might under this plan be considered little better than 
dryland would be considerable. As there are usually approximately fifty farm sales in the 
Ashburton area, it is likely that an increase of even ten in anyone year would impact on 
local property prices. 
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When considering the levels of output under this plan, a number of Ashburton irrigators 
clearly believed that the levels of water restriction expected under the 1990 plan would 
stretch the existing management strategy to its limit or perhaps beyond. Although they have 
evaluated the impact of the plan on their existing fanning enterprise, several noted that in 
reality they might very well need to change to a lower valued system (e.g. dairy to sheep) 
or to buy more land. 
Fanners also believe that, under this situation they would be forced to reduce fann labour, 
specifically permanent labour. Although the number of children of farm workers at the local 
schools is not high, it is clear that there will be some reduction in numbers. Of more 
significance will be the reduction in farm numbers, in the number of working partners on 
each property and consequently in farm families. TIlls may well result in substantial changes 
in the structure of local schools. 
If the trend for properties closer to the township to be subdivided continues then the effect 
of reduced numbers of fanners or paid labour on fanns may be counteracted to some extent. 
To fully document likely trends in this area would require a separate and specific study. 
Water Right Guaranteed: 
If fanners in both schemes received, without restriction, the water allocated to them under 
their existing water rights fann profitability on Greenstreet and privately irrigated properties 
would improve on average by $36000, while net profits on RDR properties would increase 
by $3200. Output from the total irrigation area would increase by 2.7 percent or $2.2 
million and the regional output would be increased by $10.1 million. TIlls is achieved 
through increases in stock numbers, stock performance and crop yields. 
The very large changes anticipated on Greenstreet and privately irrigated properties serve to 
emphasise the extent to which fanners are currently obliged to plan conservatively because 
of the probability of restrictions occurring. 
While changes in the river management plan result in significant changes in output over the 
whole area and at the regional level, the brunt of the changes will be borne by the farmers 
in the Greenstreet Scheme and those w~o irrigate privately from the Ashburton River. The 
impacts of reductions in water availability on these properties and on the families who farm 
them are extreme. Members of the agribusiness community and farming leaders who were 
interviewed as part of this study expressed particular concern about the consequences of 
change for these individuals. In voicing their support for river enhancement as an option, 
several noted that the 1990 proposal if implemented, would result in considerable hardship 
for more than fifty local fanners. In their opinion it may do little to solve the community 
problems of eutrophication and low flow in dry years. 
TIlls report provides estimates of the changes in farm output, profitability and viability under 
the river management rules described. It has not been possible to pursue a detailed 
understanding of farmers' response strategies to changes in water availability or the 
implications for community structures and viability. Both these issues should be explored 
before the implementation of a water management plan which dramatically changes the 
fanning environment in the area. 
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APPENDIX 1 
PREDICTED RESTRICTIONS ON AVAILABILITY 
OF IRRIGATION WATER FROM THE ASHBURTON RIVER 
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APPENDIX II 
FLOW DATA FROM THE SOUTH ASHBURTON 
1967/68 to 1990/91 
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APPENDIX III 
THE POSTAL QUESTIONNAIRE 
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1 May 1992 
Dear Sir/Madam 
& ECOi\JOivllcs 
RESEARCH UNIT 
Phone: (64)(3)3252811 
Fax: (64)(3)325 3847 
As you will no doubt be aware, a study is presently being carried out on the value of water 
for irrigation from the Ashburton River. The project is being undertaken by Glen Greer, a 
research economist from Lincoln University, and Gary Rae, a farm consultant from the 
Ministry of Agriculture and Fisheries in Ash burton. It has the full suuport of all the . 
irrigation groups involved in the abstraction of irrigation water from the Ashburton River. 
The purpose of this investigation is to provide information for the community working party 
and the Canterbury Regional Council about the effects of changes in water allocation and 
minimum flows on irrigators and on the wider community. It is essential that this study be 
completely as accurately as possible so that the impacts of changes in water availability for 
irrigation are understood. by those who will make the final decisions on the new River 
Management Plan. Studies have already been completed on the effects of changes in water 
allocation on other river uses including recreational uses, fish habitat, bird habitat etc. 
As part of this study we are collecting information on existing landuses and irrigation 
practices on properties which use water from the Ashburton River. We are doing this by 
conducting a postal survey of a large number of farmers in the area and asking them to 
complete a short questionnaire on these subjects. 
As your name is included on the randomly selected list of farmers to receive one of these 
questionnaires we would be very gratef\ll if you would be prepared to complete each section 
and return the questionnaire as soon as possible in the enclosed self-addressed envelope. No 
postage is required.If you have any questions about the study, please feel free to call Glen 
at the number above, or Gary on (03) 308-3029. 
Thank you very much for your assistance - it is vital for the success of the study. Your 
contribution will help ensure that the needs of the farming community are given appropriate 
recognition in the formulation of the new management plan. 
Yours sincerely 
fl;1t,~r -
John Morris 
Chairman 
Ashburton-Lyndhurst 
Irrigation Society 
Glen Greer 
Research Economist 
Lincoln University 
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Gary Rae 
Farm Consultant 
MAP Consultancy 
-ASHBURTON RIVER IRRIGATION QUESTIONNAIRE 
On the next four pages are questions about your irrigation source and method, land use and 
your response to restricted availability of water for irrigation. Some of these questions 
should be answered by placing the appropriate number in the box beside the question. The 
remainder require that a tick be placed in the box beside the answer(s) that you feel is correct 
for your fann. More than one box may be ticked if necessary. 
IRRIGATION SOURCE AND METHOD 
1. What is (are) the sources(s) of irrigation water for your property? 
2. 
(Please tick correct box or boxes) 
Ashburton River: 
Greenstreet Scheme 
Private - surface water 
Private -
R.D.R.: 
wells subject to restriction under 
the river management plan 
Mayfield/Hinds 
Valetta 
Ashburton/Lyndhurst 
Wells not subject to restriction under river management plan. 
What is the total area of your property? acres 
OR hectares 
3. How much of that area is developed for each type of irrigation? 
Borderdyke acres 
"I OR hectares 
Spray acres ~I OR hectares 
Other acres 151 OR hectares 
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4. If you are part of the RDR or Greenstreet schemes, what is the irrigation area 
specified in your contract with the scheme operators? 
acres '---___ '--I~  OR hectares 
LAND USE 
Cropping 
5. For each of the last three seasons could you record the area of each of the crops you 
have grown. The first part of this question deals with irrigated crops and the second 
which is on Page 3 with unirrigated crops. 
Are you answering this question in acres or hectares? 
acres B hectares 
IRRIGATED CROPS 
(Please record areas of crops gro'WTI in boxes.) 
1989190 1990191 1991192 
,a. ~ a;;r 
Bread Wheat 
;)<4 
.. '" oz. 
Other Wheat 
.::I" ~t' :1," 
Barley 
.. 
, .. II' .~ 
Peas 
n ~ 36 
Oats 
:1(. .. ., :t\' 
Other cereal 
l<I 40 "'It 
Ryegrass seed 
~:1 -4:1 "'., Other grass seed 
~lS 4b 
-I'" 
H uia clover seed 
~~ ~, 5C! 
Other clover seed 
Other crops (please specify 
type of crop in left hand 
boxes) 
'51 5:1 ~:r '34 
'55 ':s<. '5' !i'! 
5"1 100 '-, b:l 
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UNIRRIGATED CROPS 
(Please record areas of crops grown in boxes.) 
1989/90 1990/91 1991/92 
'-3 ("4 ",5 
Bread Wheat 
"" 
0"1 &9 
Other Wheat 
(,9 "10 
" Barley 
'T:l "7;3 74 
Peas 
'IS "7~ 1., 
Oats 
7' "7"1 iC Other cereal 
" 
11:1 I~ 
Ryegrass seed 
1t~ 'ltli '66 
Other grass seed 
'iI"' '4'i 11'1 
Huia clover seed 
qo 91 q:z 
Other clover seed 
Other crops (please specify 
type of crops in left hand 
boxes) 
"'3 ~ 95 ~b 
'71 9v '19 100 
.... 10::\ IQ'S ,o,oj. 
.. 
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Livestock 
6. Could you please record the numbers of each of the following categories of livestock 
which were present on your property on 30 June in each of the last three years. 
1989 1990 1991 
Sheep l\\\\\\\\\ \ \\\ill\\\ \ \\ \ \ 
10'5 to .. 001 
Breeding ewes 
10 If 10"'1 110 
Young (less than 1 year) breeding stock 
... u~ tq 
Young (less than 1 year) sale stock 
... "", .... 
Other sheep 
,~\\\\\\\\\\\\\\\\~~~~ Beef Cattle 
.... " ... .. .. 
Beef cows 
,::1" I~' ~~ 
Rising 1 year breeding stock 
• ... 11 '"", IO/S 
Rising 2 year breeding stock 
1.:1<- '0/"1 
• ... 9 
Rising 1 year fattening stock 
."., ''So .~, 
Rising 2 year fattening stock 
'''::1 ~" 'l~ 
Rising 3 year fattening stock 
1~5 
'z." 13' Other beef cattle 
\\ \\\\\\\\\\ \\\\\\\\~\ Dairy Cattle 
I"3Y 13q 14C 
Dairy cows 
.. 
.... '4=1 '4~ 
Rising 1 year heifers 
.4.0 '4':1 I .... 
Rising 2 year heifers 
'4" I ..... 14, 
Other dairy cattle 
\\\\\\ \\\\\\\\\\\\\\\\\ Deer 
'50 .s· '5::1 
Breeding hinds 
'5.30 'S4 '55 
Weaner hinds 
's'" I~' I~ 
Rising 2 year hinds 
-
• I:i"f '100 
."" 
Stags 
I ..... JIo"!l II • .a 
Weaner stags 
"5 , .... '.,,7 
Rising 2 year stags 
~\\i\\\\\\\\\\\\\\\\\\~ 
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WATER RESTRICTIONS 
7. During each of the last three seasons, the availability of water for irrigation has been 
restricted from January on. How have you responded to these restrictions in water 
availability? 
Reduced the frequency of irrigation on some/all areas 
Reduced the volume of water applied at each irrigation 
Reduced the area to which water is applied. 
C1 
CJ [J 
8. If you reduced the area to which water was applied, was the area which missed 
irrigation? 
Crops which you would normally have continued irrigating 
Pasture 
Greenfeed. 
9. If you reduced the volume of water applied at each irrigation, did you do so: 
uniformly over the area irrigated? 
selectively - putting more water on areas that 
will give better returns? 
ADDITIONAL LWORJ\1ATION 
10. How many full time equivalent labour units does your farm employ? 
EXAMPLES: 
1 person half time all year .5 of a full time equiv. 
1 person full time for three months = .25 of a full time equiv 
1 person half time for six months = .25 of a full time equiv 
(.5 times .5 = .25) 
If you prefer not to do this calculation, please describe your labour use briefly. 
Number of owner fulltime equivalent units 
Number of hired fulltime equivalent units 
73 
11. How many chil.c:tm1 from your property attend local schools? 
Owner's children attending local primary schools 
Owner's children attending Ashburton College 
Employees' children attending local primary schools 
Employees' children attending Ashburton College I~II 
12. Do you earn off-farm income by any of the following means? 
Agricultural contracting o 
Agricultural labouring 
Freezing working [ 
Other off-farm employment [ 
Thank you very much for taking the time to complete this questionnaire. Could you please 
put it in the enclosed self-addressed envelope and return it to us as soon as possible. No 
stamp is required. 
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